In this paper, we present a study on behaviors of a collapsed timber structure under heavy snow load. On our disaster investigation, a feature was found that the span directional frames collapsed toward out-of longitudinal plane. We showed a simplified mechanical model to consider stress transfer in the joint between tie beam and column. The equilibrium path analyses of the timber structure revealed the existence of unstable bifurcation buckling. The buckling modes were torsional deformation and sway in span direction.
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